Enzyme induction and receptor-binding affinity of steroidal 20-carboxamides in rat hepatoma tissue culture cells.
The steroidal 20-carboxamides [(20R)- and (20S)-21-(N-substituted amino)-11 beta,17,20-trihydroxy-3,21-dioxo-1,4-pregnadiene] recently have been shown to possess anti-inflammatory activity in animal models of inflammation. These N-substituted methyl, ethyl, n-propyl, and benzyl derivatives also exhibited suppressive effects on plasma corticosterone and thymus function. Generally, the (20R)-hydroxy-20-carboxamides were more potent than the corresponding (20S)-epimers. In continuing investigations on the glucocorticoid effects of these compounds, we have studied their ability to induce tyrosine aminotransferase (TAT), inhibit uptake of [3H]thymidine into DNA, and complete with [3H] dexamethasone for binding to the hepatoma tissue culture glucocorticoid receptor. Results indicated that the N-substituted methyl, ethyl, and n-propyl derivatives were full glucocorticoid agonists in the three measurements. Receptor binding affinities of the N-substituted carboxamides correlated well with their ability to induce TAT activity and to inhibit thymocyte proliferation. Structure-activity relationships indicated that the larger the N-substituent, the weaker the agonist activity in this system, and 20R isomers exhibited higher glucocorticoid agonist activity than the corresponding 20S isomers. This investigation is part of our effort to elucidate structure-activity relationships of steroidal carboxamides synthesized on the basis of the antedrug concept.